THE MECHANISM OF INSULIN-INDUCED INCREASE

1OF THE RATE OF DE NOVO PURINE BIOSYNTHESIS
IN PRIMARY CULTURED RAT NEPATOCYTES Masami Tsuchiya, Mitsuo Itakura, Kamejiro Yamashita The University of Tsukuba, Institute of Clinical Medicine, ~akura-mura, Niihari-gun, Ibaraki 305, JAPAN The de novo purine biosynthesis was studied 8 hours after the administration of insulin. The rate of de novo purine biosynthesis assayed by [14C] formate incorporation started to increase at the insulin concentration of ~O-'~M and reached the plateau at ~o -~M or above with its level 2.8 folds higher than control. 5-phosphoribosyl 1-pyrophosphate(PRPP) availability assayed by [ 14c] adenine incorporation increased steeply and reached the plateau with its level 2.3 folds higher than control at ~O -~M and stayed at this level in the higher concentration. By the addition of Actinomycin D(lpg/ml) or cycloheximide(lpg/ml) increased rate of de novo purine biosynthesis and increased PRPP availability decreased to the control level. Amidophosphoribosyltransferase (ATase) activity per unit amount of protein or DNA increased 1.5 to 1.8 folds with increased Vmax and unchanged Km for PRPP. ATP concentration increased by 27% which was counterbalanced with decreased concentrations of AMP(73%), ADP(69%), GMP(73%) and GDP(79%) concentration. Results of these studies suggest that insulin Increases the rate of de novo purine biosynthesis by increasing ATase activity and PRPP availability. The effects of various nucleosides and nucleotides on the activity of DPD partially purified from rat liver was studied using 5-FU, uracil and thymine as substrates. 5-FU was found to have a Km similar to those of uracil and thymine. DPD showed the highest specific activity when utilizing 5-FU as substrate Nucleoside transport deficiency in mammalian cells is generally associated with an inability to transport all nucleosides and an inability to bind or be affected by p-nitrobenzylthioinosine (NBMPR), a potent inhibitor of nucleoside transport. Among nucleoside transport-deficient (NT-) 549 T lymphoma clones, however, the ability to take up and respond to the physiological effects of thymidine varied considerably. The NT-clone, AE1, was almost as capable of incorporating thymidine into TTP as the wildty e parent. This incorporation of thymidine into TTP by AE ceyls and a large percentage of thymidine incorporation inio TTP by wildtype cells were unresponsive to NBMPR. Thus, thymidine uptake in NT-cells can be uncoupled genetically or pharmacologically in a specific manner from the uptake of other nucleosides. Consequently, AE1 cells were just as sensitive as wildtype cells to thymidine toxicity but were resistant to two thymidine analogs, BrdUrd and FdUrd. Moreover, the growth inhibitory effects of thymidine were ameliorated to a much greater extent in wildtype cells than in AE1 cells by either NBMPR or deoxycytidine. Interestingly, however, AE1 cells could not grow in hypoxanthine-amethopterin-thymidine containing medium. indicated that the depression in purine synthetic rates required G1 arrest and did not result from cell death. Rates of RNA and DNA synthesis were also markedly diminished in the growth arrested cells. Measurements of purine synthesis in the presence of azaserine indicated that there was an early block in purine biosynthesis prior to the formation of phosphoribosylformylglycinamide. Additionally, the activities of adenylosuccinate synthetase and IMP dehydrogenase were diminished in G1 arrested cells. The levels of all controlling enzymes, substrates, and cofactors, however, were similar in cycling and G1 arrested cells. Despite diminished rates of purine biosynthesis, the levels of intracel lular nucleotides in G1 cells were not reduced. These results suggest that perturbations in the consumption of nucleotides via inhibition of nucleic acid synthesis have profound effects on the purine pathway and indicate the importance of feedback inhibition by nucleotides in the regulation of purine synthesis in situ. Quantitation of lactate and ammonia (NH3) production after forearm ischemic exercise (FIE) has been proposed as a screening test for myoadenylate deaminase (MAD) deficiency. Plasma lactate, NH3 and purines (adenosine inosine, hypoxanthine, xanthine) were determined 1, 3, 5 and 10 minutes after 90 seconds of FIE and corrplatpd with exercise ~erformance (I kq x sec), measured --------- (Table) .
with a grip dynamometer, strain gauge and'stri~ recorder.
Xi* specificA activity is the most susceptible to inhibition by uridine and thymidine These data demonstrate that submaximal exercise efforts by (Table) In 13 normals lactate and NH3 production correlated with ex-2.2 ?: 0.3 (10) ercise performance (r=0.76 and 0.72, respectively). Three 0.56t 0.04 (14) patients with histochemical ly-defined MAD deficiency failed to generate NH3 despite increasing lactate and adequate performance.
